Improving the capability of MODIS for
cloud optical thickness retrievals of thin
cirrus using the 1.38 pm channel
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Proposed work.
Retrieval methodology, examples, and baseline uncertainties.

Retrieval comparison

MODO06, CALIOP.
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Motivation
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Proposed Work

® |Integrate and further develop our 1.38 pym cirrus optical thickness retrieval within a
research-level version of MODO6.

Produce baseline retrieval uncertainty estimates.

® Perform comparisons with similar datasets.

MODO06 (moderately thick cirrus), CALIOP etc.

Evaluate the retrieval components to further constrain uncertainty estimates and
identify potential biases.
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Cirrus Retrieval

® Previously developed a |.38 pm-based cirrus optical thickness retrieval algorithm.

Combines the .24 ym channel with 1.38 pm to characterize the above/in-cloud water vapor
attenuation at 1.38 uym, applying the underlying assumptions of the cirrus reflectance product
(Gao et al., 2003) at pixel-level.

Derives cloud optical thickness from corrected |.38 pm reflectances using pre-computed look-
up tables.

Provides estimates of the baseline retrieval uncertainty (effective particle size, 1.24 pm surface
albedo, instrument).
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Retrieval Methodology
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Retrieval Methodology
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Retrieval Methodology
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Retrieval Methodology

Estimated Transmittance Error
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Uncertainty Index
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Terra MODIS Truecolor Scene

Region examined in
following slides

Courtesy of Gala Wind



Uncertainty Index
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Uncertainty Index

MOD021KM.A2007089.1550.005.2007090033440.hdf
Terra MODIS Truecolor Scene

False-color image
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Uncertainty Index
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Retrieval Example

(Meyer & Platnick, 2010)



Baseline Uncertainty

Aqua MODIS: April 14, 2009 (0320 UTC)
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Comparison with MODO06
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Co-location with CALIOP
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To-Do List

® |ntegrate retrieval algorithm within research-level Cé.

® Retrieval component evaluation.
Above/in-cloud water vapor attenuation (transmittance) estimates.

®  Use atmospheric profile (NCEP GDAS, MERRA, MLS) to convert transmittance to cloud top
height.

Compare with MODO06, CALIOB etc.

1 combar
‘d~.” K \ '-n‘ --.‘.-."i.‘:'. It -

s e

o 3 ‘ | N ’ - .
n (MODO06, CALIO ¢
DIl (1 ) U </ E R [$a 0 {
}_:‘.9'_.‘_— SN 2 S i< D D Rl R LS SR S P S
g . b ot L F

Tuesday, May 24, 2011



